Identification of proteins that mediate the pro-viral functions of the interferon stimulated gene 15 in hepatitis C virus replication.
In previous studies we identified the interferon stimulated gene 15 (ISG15) as a pro-viral host factor in the pathogenesis of hepatitis C virus (HCV) infection. However, the functional link between ISG15 and the HCV replication cycle is not well understood. Aim of the present study was to functionally analyze the role of ISG15 and to identify possible HCV promoting effector molecules. Isg15 suppression was investigated in the murine subgenomic HCV replicon (MH1) transfected with Isg15-specific siRNA and in C57BL/6 mice intravenously injected with lipid nanoparticles (LNP)-formulated siRNA. Interestingly, the LNP-formulated siRNA led to hepatocyte-specific knockdown of Isg15 in vivo, which mediated a hypo-responsiveness to endogenous and exogenous interferon. A label free proteome analysis accompanied by western blot and quantitative RT-PCR techniques led to identification of five candidate proteins (Heterogeneous nuclear ribonucleoprotein A3 (HnrnpA3), Heterogeneous nuclear ribonucleoprotein K (HnrnpK), Hydroxymethylglutaryl-CoA synthase (Hmgcs1), Isocitrate dehydrogenase cytoplasmic (Idh1) and Thioredoxin domain-containing protein 5 (Txndc5)) that are either involved in lipid metabolism or belong to the family of Heterogeneous nuclear ribonucleoprotein (Hnrnp). All candidate proteins are likely to be associated with the HCV replication complex. Furthermore treatment with HnrnpK-specific siRNA directly suppressed HCV replication in vitro. Taken together these data suggest that targeting Isg15 may represent an attractive novel therapeutic option for the treatment of chronic HCV infection.